and equivariant immersions of a compact homogeneous space are the simplest and best known examples of finite type submanifolds (see [5, 7] ).
Similarly, a smooth map < j > of a compact Riemannian manifold M into E is said to be of finite type if < ( > is a finite sum of Evalued eigenfunctions of A . Some fundamental results on finite type maps are given in [9] . 
G(n,m) is canonically imbedded in hu=K,N=(),
the notion of finite-type Gauss map is naturally defined.
The main purpose of this paper is to study the following problem:
To what extent does the type of the Gauss map of a submanifold of ET determine the submanifold?
For closed curves in E , the type of a curve in E coincides with that of its Gauss map (Proposition 3.1). In contrast, for submanifolds of dimension £ 2 , the two notions are different.
A well-known result of Takahashi says that a compact submanifold of E is of 2-type if and only if it is a minimal submanifold of a hypersphere. In Section 4 we study the following problem: Which submanifolds of E have i-type Gauss map? In this respect, we obtain a chacterization theorem for submanifolds with i-type Gauss map. This result is then applied to obtain some classification theorems of such submanifolds.
In Section 5, we show that a standard isometric immersion of an ordinary 2-sphere has 2-type Gauss map if and only if it is not the first standard imbedding. The complete classification of flat minimal tori in with 2-type Gauss map is given in Section 6. In the last section, we
give the complete classification of minimal surfaces of S 
Preliminaries.
Let 
Therefore, for any f e C (M) , we have / = /Q + ^+>1 ?t '
w h e r e
?o is a constant and / is the projection of / into V . The following result is known (see [5, 7] 
For any smooth map <\> : M -*• E of a Riemannian manifold
where H = (l/n)h ..e. is the mean curvature vector. We recall thê
following Ricci equation of M in E :
where FT i s the normal curvature tensor and A the Weingarten map at e . From (3.7) and (3.8) we obtain the following.
LEMMA 3.2. Let x : M •*• ET be an isometric immersion of an oriented n-dimensional Riemannian manifold M into a . Then the Laplaoian of the Gauss map v : M •*• G(n,m) c A if is given by
at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700013162 The first example is given by Veronese surface in 5 . We recall the Veronese surface as follows (see [5 ,10 ] ) .
Let (x s ]) 3 z) be the natural coordinate system in £" and (u ,li ,M ,u ,U ) the natural coordinate system in E . We consider the mapping defined by 
This defines an isometric minimal immersion of 5 (/3) into 5 = S (1)

Two points (x,y,z) and (-x,-y,-z) of
< » • » ' * . -[ ' . » ) • " , -( » -« ) • ',-•••-
=0, 4 = -I . m-\ m
Since e = x . we have m From the structure equations, we obtain B a n g -Y e n C h e n a n d P a o l o P i c c i n n i C o n s e q u e n t l y , ( Consider the map y, -, ; R + E defined by
Js,t) = -Tcos -(s + /3 t), sin -(s + SE t) , cos -(-S + /3 t), sin -(-S + /3 t), cos/2~ s, sin /2 s) . /2 J2
Then y . , i s an isometric immersion and i t induces a minimal isometric 
frijk^m) (n,k,m)
The following result completely classifies minimal flat tori in £> with 2-type Gauss map. It is known that the spectrum of r = R /A is given by
The eigenspace V(\) of A with eigenvalue X is given by
where e = k --. has i-type Gauss map which is a contradiction. Thus, we obtain #1 2 3.
Since cosC-8^ = cos 9 and sinf-8j = -sin 9 , without loss of generality we may put (6.12) n. > 0 for i e I . generality, we may assume that b^2 ^ a . This is equivalent to We p u t ) , 7 a = ± 7 .
Therefore, by using ( 6 . 2 7 ) , we g e t (6.37)
T h e r e f o r e , ( 6 . 2 0 ) , ( Since t h e Gauss map i s of 2 -t y p e , #{£>. .,c. . | i < j} = 2 . Thus, by ( 6 . 3 6 ) , (6.37) and e, n > 0 , we obtain n = 0 . Therefore, by (6.37),
-0 2
we o b t a i n e = 2 or 1/2 . I f e = 2 , we obtain from (6.27) t h a t n = 0 which y i e l d s #1=2 by v i r t u e of (6.35). Hence, we find (6.39) 1=--1 7 l = ±z7=±/2 i n = ^.
Since n. = 0 , we may choose e = / 2 . Consequently, we obtain Substituting (6.40) into (6.13), (6.14) and (6.15) we get In particular, we have
for some integer m and natural numbers k and n . Therefore, we find that the lattice A i s generated by
/2/3 m) , (/2k-n, /2(2m -k)t//3)} .
It is easy to verify that the functions y a are invariant under the action of A . Thus, we complete the proof of (b). 0
7. Classification of Surfaces with 2-type Gauss Map.
We give the following. is induced by the isometric immersion x of R into E defined by (7. 2) up to rigid motions.
The converse of this was given in Theorems 5.1 and 6.1. 0
